Staphylococcal α-hemolysin is neurotoxic and causes lysis of brain cells in vivo and in vitro.
Formation of a bacterial brain abscess entails loss of brain cells and formation of pus. The mechanisms behind the cell loss are not fully understood. Staphylococcus aureus, a common cause of brain abscesses, produces various exotoxins, including α-hemolysin, which is an important factor in brain abscess formation. α-Hemolysin may cause cytolysis by forming pores in the plasma membrane of various eukaryotic cells. However, whether α-hemolysin causes lysis of brain cells is not known. Nor is it known whether α-hemolysin in the brain causes cell death through pore formation or by acting as a chemoattractant, recruiting leukocytes and causing inflammation. Here we show that α-hemolysin injected into rat brain causes cell damage and edema formation within 30 min. Cell damage was accompanied by an increase in extracellular concentrations of zinc, GABA, glutamate, and other amino acids, indicating plasma membrane damage, but leukocytic infiltration was not seen 0.5-12h after α-hemolysin injection. This was in contrast to injection of S. aureus, which triggered extensive infiltration with neutrophils within 8h. In vitro, α-hemolysin caused concentration-dependent lysis of isolated nerve endings and cultured astrocytes. We conclude that α-hemolysin contributes to the cell death inherent in staphylococcal brain abscess formation as a pore-forming neurotoxin.